A 31P-NMR study of the mechanism of and salt effect on Mg2(+)-ATP exchange.
The study of exchange between free and metal-bound ligands by NMR methods is discussed with reference to differentiation between unimolecular dissociation of the metal-bound complex and biomolecular exchange of metal ion between two ligands. This is applied to exchange of ATP4- between the free and Mg2(+)-bound states and problems of interpretation in the presence of a strong kinetic salt effect are discussed. Contrary to a previous report, exchange is inferred to occur mainly via unimolecular dissociation of MgATP2- over a range of temperatures, concentrations, and pH values, which include those expected in vivo. For the model system Mg2(+)-tripolyphosphate, an activation energy of 52 +/- 5 kJ.mol-1, inferred to be that for dissociation of MgTPPH2-, is found for the exchange process.